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(54) DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the power loss to be caused by 
transition of a display mode. 

SOLUTION: A liquid crystal display device is provided with a plurality of 
liquid crystal display pixels PX arranged like a matrix, a plurality of 
scanning lines Y arranged along rows of the liquid crystal display pixels 
PX, a plurality of signal lines X arranged along columns of the liquid 
crystal display pixels, a plurality of pixel switches Qsig which are 
arranged in vicinities of intersections between the scanning lines Y and 
the signal lines X and take in display signals on corresponding signal lines 
X in response to scanning signals from corresponding scanning lines Y, 
and a plurality of memory parts MR for holding display signals for still 
picture which are applied from the pixel switches Qsig to the liquid 
crystal display pixels PX. A reset circuit Qrst is provided to equalize 
pixel potentials of liquid crystal display pixels PX, which have been driven 
with opposite polarities before takingHn of display signals for still picture, 
by distributing stored electric charge between these liquid crystal display: 
pixels PX. .. , 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more display pixels arranged in the shape of an abbreviation matrix, and two or more scanning 
lines arranged along with the line of two or more of said display pixels, Two or more pixel switches which are 
arranged, respectively near the crossover location of two or more signal lines arranged in accordance with the 
train of two or more display pixels, and said two or more scanning lines and said two or more signal lines, answer 
a scan signal from the response scanning line respectively, and incorporate the status signal on a response signal 
line, Two or more memory sections holding the status signal for still pictures impressed to said two or more 
display pixels from said two or more pixel switches, respectively. The display characterized by having the reset 
circuit which equalizes the pixel potential of these display pixel by distributing stored charge before incorporation 
of the status signal for still pictures between the display pixels driven with reversed polarity. 
[Claim 2] Said reset circuit is a display according to claim 1 characterized by including two or more reset 
switches connected between the display pixels of the couple which adjoins in the direction of a train respectively. 
[Claim 3] Said reset circuit is a display according to claim 1 characterized by including two or more reset 
switches connected between the display pixels of the couple which adjoins in a line writing direction respectively. 
[Claim 4] Said two or more reset switches are displays according to claim 2 or 3 characterized by being 
controlled through common wiring. 

[Claim 5] Each reset switch is a display according to claim 2 or 3 characterized by a twist being controlled 
through the contiguity scanning line driven previously by the two scanning lines assigned to the display pixel of 
said couple, respectively. 

[Claim 6] Said memory section is a display according to claim 1 characterized by including the static memory 
section. 

[Claim 7] Said memory section is a display according to claim 1 characterized by including the polar control 
circuit which connects the static memory section containing the 1st and 2nd inverter circuits, the output of said 
1 st inverter circuit and the output of said 2nd inverter circuit to a response display pixel by turns a 
predetermined period. - 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the display with which especially a display pixel is equipped with 
the memory section about the display driven corresponding to the status signal with which a display pixel is 
impressed from a pixel switch. 
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[0002]' 

[Description of the Prior Art] For example, the liquid crystal display is widely used from a thin shape, small, and 
the description of being lightweight, as a picture monitor of a portable remote terminal device like a cellular phone 
or PDA (Portable Digital Assistance). The rate of consumption of a cell is large to available time, and such a 
portable remote terminal device influences in order to operate considering a battery charger as a power source 
generally. For such a reason, low-power-ization of a liquid crystal display is studied briskly. 
[0003] Recently, it is used in order that the memory technique represented by SRAM (Static Random Access 
Memory) may low-powerHze a liquid crystal display. With this SRAM technique, the static memory section is 
prepared to each of two or more display pixels which constitute the display screen. 

[0004] If the status signal by which sequential supply of the pixel switch of each display pixel is carried out from 
the external actuation circuit around the display screen with a still picture display mode is incorporated 
selectively, the static memory section will hold this status signal in digital one, and will drive a display pixel 
corresponding to this status signal. Therefore, even if it stops output actuation of an external actuation circuit, it 
is possible to display an image by the quiescent state. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, in order that a liquid crystal display may prevent 
maldistribution-ization of a liquid crystal ingredient, the frame reversal actuation which reverses the polarity of 
the electrical potential difference impressed to two or more display pixels for example, per vertical-scanning 
(frame) period is known. 

[0006] Moreover, in order to control generating of a flicker, in addition to frame reversal actuation, the V line 
reversal actuation which reverses the polarity of the electrical potential difference impressed to a display pixel for 
every H line reversal actuation which reverses the polarity of the electrical potential difference impressed to a 
display pixel for every multi-line, and two or more trains is known. 

[0007] And if shown in the above-mentioned liquid crystal display with built-in memory, in order to attain H line 
reversal actuation and low-power-ization much more at the time of a still picture display mode, frame reversal 
actuation is for example usually adopted at the time of a display mode. 

[0008] For this reason, in case it usually shifts to a still picture display mode from a display mode, it is necessary 
to arrange with one polarity the pixel inverted for every line or train, and to rewrite it. 

[0009] Then, offering the display which can reduce the power loss further produced on the occasion of shift of a 
display mode by making memory build in each pixel while achievement of low-powerHzing is possible has this 
invention; 
[0010] 

[Means for Solving the Problem] Two or more scanning lines which are arranged along with the line of two or 
..more display :pixels_arrangedJn ±he_shape-of an.abbreviation .matrix,: and^two. or more display. pixels.according. to ™ 
this invention, Two or more pixel switches which: are arranged, respectively, near the crossover location of^two or 
more signal lines arranged in accordance with the train of two or more display pixels, and two or more scanning 
lines and two or more signal lines, answer a scan signal from the response scanning line respectively, and 
incorporate the status signal on a response signal line, Two or more memory sections holding the status signal for 
still pictures impressed to two or more display pixels from two or more pixel switches, respectively, A display 
equipped with the reset circuit which equalizes the pixel potential of these display pixel is offered by distributing 
stored charge before incorporation of the status signal for still pictures between the display pixels driven with 
reversed polarity. 

[001 1] In this display, when a reset circuit distributes stored charge before incorporation of the status signal for 
still pictures between the display pixels driven with reversed polarity, the pixel potential of these display pixel is 
equalized. That israbout the "display -pixel-set as-a 1 high level corresponding to~ther status signal for still pictures, - 
since it can begin to change pixel potential from the mean value beforehand set up by this equalizing, power loss 
can be reduced rather than the conventional configuration with the need of always passing this mean value and 
making pixel potential changing to a high level. 
[0012] 

[Embodiment of the Invention] Hereafter, the liquid crystal display concerning 1 operation gestalt of this invention 
is explained with reference to a drawing. This liquid crystal display is used as a picture monitor of a personal 
digital assistant device with the still picture display mode which displays a still picture for [ other than the normal 
mode which can display an animation and a still picture ] for example, low-powerHzing. 

[0013] Drawing 1 shows the rough structure of this liquid crystal display, and drawing 2 shows the circuitry of a 
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viewing area shown in drawing 1 . 

[0014] This liquid crystal display is equipped with the liquid crystal controller 2 which controls the liquid crystal 
display panel 1 and this liquid crystal display panel 1 . The liquid crystal display panel 1 has the structure where for 
example, the liquid crystal layer LQ is held between the array substrate AR and the opposite substrate CT, and 
the liquid crystal controller 2 is arranged on the actuation circuit board which became independent of the liquid 
crystal display panel 1 . 

[0015] Two or more pixel electrodes PE with which the reflector which consists of aluminum for the array 
substrate AR to constitute the display of a reflective mold on. a glass substrate is arranged in the shape of a 
matrix Two or more scanning lines Y formed along with the line of two or more pixel electrodes PE (Y1-Ym) Two 
or more signal lines X formed in accordance with the train of two or more pixel electrodes PE (X1-Xn) The 
crossover location of signal lines X1-Xn and the scanning lines Yl-Ym is adjoined, respectively. Two or more N 
channel polish recon thin film transistor (TFT) Qsig(s) which constitute the switching device which is arranged, 
answers a scan signal from the response scanning line Y respectively, samples the status signal Vpix from the 
response signal line X, and is supplied to a response pixel electrode, The scanning-line actuation circuit 3 which 
drives the scanning lines Y1-Ym, and the signaHine actuation circuit 4 which drives signal lines X1-Xn in a list 
are included. 

[0016] The scanning-line actuation circuit 3 and the signal-line actuation circuit 4 are constituted in one by two 
or more polish recon thin film transistors formed on the array substrate AR like thin film transistor Qsig. 
[0017] The opposite substrate CT contains the single counterelectrode CE which counters two or more pixel 
electrodes PE, is arranged, and is set as the common potential Vcom, and the light filter which is not illustrated. 
[0018] The liquid crystal controller 2 generates the pixel status signal Vpix, the vertical-scanning control signal 
YCT, and the horizontal scanning control signal XCT for the 6-bit digital video signal and synchronizing signal 
which are supplied from the outside as usual in a receipt and the normal mode. The vertical-scanning control 
signal YCT is supplied to the scanning-line actuation circuit 3 including vertical start pulse, vertical clock signal, 
and output enable signal ENAB etc. The horizontal scanning control signal XCT is supplied to the signal-line 
actuation circuit 4 with a status signal Vpix including a level start pulse, level clock signal, and polarity-reversals 
signal etc. 

[0019] The scanning-line actuation circuit 3 is controlled by the vertical-scanning control signal YCT to carry out 
sequential supply of the scan signal which makes it flow through thin film transistor Qsig for every 1 vertical- 
scanning (frame) period at the scanning lines Y1-Ym including a shift register circuit By shifting the vertical start 
pulse supplied for every 1 vertical-scanning period synchronizing with a vertical clock signal, a shift register 
circuit chooses one of two or more scanning lines Y1-Ym, and outputs a scan signal to the selection scanning line 
with reference to an output enable signal. Output enable signal ENAB is maintained by the high level in order to 
permit the output of a scan signal in the effective scan period, of the vertical-scanning (frame) periods,. and. in. ^. - 
order to forbid the output of a scan signal in the vertical blanking period excluding the effective: scan period from 
this vertical-scanning period, it is maintained by the low. 

[0020] The signal-line actuation circuit 4 has a shift register circuit and a digital ANARODA conversion circuit 
(DAC), and is controlled by the horizontal scanning control signal XCT to supply the status signal Vpix which 
carried out serial/parallel conversion of the digital video signal into which each scanning line Y is inputted in 1 
horizontal-scanning period (1H) driven with a scan signal, and carried out D / A conversion further to signal lines 
X1-Xn by analog format, respectively. In addition, as shown in Counterelectrode CE at drawing 2 , the common 
potential Vcom is supplied, the common potential Vcom — the normal mode — setting — 1 horizontal-scanning 
period — ( — level reversal is carried out on another side from either 0V or 5V at every H) — having — a still 
picture display mode — setting — an one-frame period — (— level reversal is carried out on another side from 
either 0V or 5 V at- every F). moreover/the normal mode — setting — this operation gestalt like- 1 - - 
horizontal-scanning period — ( — instead of making every H) carry out level reversal of the common potential 
Vcom — 2 [ for example, ] — every H and an one-frame period — ( — every F) may be made to carry out level 
reversal of the common potential Vcom 

[0021] A polarity-reversals signal is supplied to the signal-line actuation circuit 4 synchronizing with level reversal 
of this common potential Vcom. And level reversal is answered and carried out, the signal-line actuation circuit 4 
outputs the status signal Vpix which has the amplitude of 0V to 5V in the normal mode to a polarity-reversals 
signal so that it may become reversed polarity to the common potential Vcom, and in a still picture display mode, 
the actuation is suspended, after outputting the status signal which carried out the gradation limit to still pictures. 
[0022] The liquid crystal display of this operation gestalt is a normally white which performs a black display by 
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impressing the status signal Vpix of 5V to the pixel electrode PE to the common potential Vcom of OV by which 
the liquid crystal layer LQ is set as Counterelectrode CE. it mentioned above — as — the normal mode — the 
potential relation between a status signal Vpix and the common potential Vcom — 1 horizontal-scanning period - 
- ( — H common reversal actuation reversed by turns is adopted as every H), and the frame reversal actuation 
reversed by turns for every frame is adopted in the still picture display mode. 

[0023] The display screen DS is respectively constituted by two or more display pixels PX containing the liquid 
crystal ingredient of the liquid crystal layer LQ pinched by the pixel electrode PE and Counterelectrode CE, and 
the list of a couple among these, and the static memory section MR is formed to each of these display pixel PX. 
As shown in drawing 2 , it connects with thin film transistor Qsig which outputs selectively the status signal Vpix 
on this signal line X as a pixel switch, and capacity coupling of the pixel electrode PE is carried out to the 
auxiliary capacity line set as potential equal to the common potential Vcom of Counterelectrode CE further, for 
example. The pixel electrode PE and Counterelectrode CE constitute the liquid crystal capacity LC through a 
liquid crystal ingredient, and the pixel electrode PE and an auxiliary capacity line constitute the juxtaposition 
auxiliary capacity Csig in the liquid crystal capacity LC without a liquid crystal ingredient 

[0024] Thin film transistor Qsig impresses the status signal Vpix on a signal line X to the display pixel PX, when it 
drives with the scan signal from the scanning line Y. The auxiliary capacity Csig has sufficiently big capacity value 
compared with the liquid crystal capacity LC, and charge and discharge are carried out with the status signal Vpix 
impressed to the display pixel PX. If the auxiliary capacity Csig holds a status signal Vpix by this charge and 
discharge, this status signal Vpix will compensate fluctuation of the potential held at the liquid crystal capacity LC, 
when thin film transistor Qsig is un-flowing, and, thereby, the potential difference between the pixel electrode PE 
and Counterelectrode CE will be maintained. 

[0025] Furthermore, the static memory section MR has the P channel thin film transistors Q1, Q3, and Q5 and the 
N channel thin film transistors Q2, Q4, Q6, and Q7. Thin film transistors Q1, Q2, Q3, and Q4 constitute a flip-flop 
circuit, a thin film transistor Q5 constitutes a separation circuit, and thin film transistors Q6 and Q7 constitute a 
polar control circuit. In a flip-flop circuit, thin film transistors Q1 and Q2 constitute the 1st inverter circuit INV1 
which operates with the supply voltage between a power supply terminal Vdd (=5V) and a power supply terminal 
Gnd (=0V), and thin film transistors Q3 and Q4 constitute a power supply terminal Vdd and the 2nd inverter INV2 
which operates with the supply voltage between Gnd(s). The outgoing end of an inverter circuit INV1 is connected 
to the input edge of an inverter circuit INV2 through the thin film transistor Q5 controlled through the scanning 
line Y, and the outgoing end of an inverter circuit INV2 is connected to the input edge of an inverter circuit INV1 . 
N channel thin film transistor Qsig does not flow through the P channel thin film transistor Q5 in the frame period 
which flows by the standup of the scan signal from the scanning line Y, but it flows in the next frame period of 
this frame. Thereby, a thin film transistor Q5 is maintained by non-switch-on until thin film transistor Qsig 

JncorporatescavStatus,signaLat Jeast.-_ r -^ : — . . . — — . . . 

[0026] The N channel thin film transistors Q6 and Q7 are controlled by. the polar control signals POL1 and POL2 
set as a high level by turns for every frame in a still picture display mode, respectively. A thin film transistor Q6 is 
connected with the pixel electrode PE between the outgoing ends of an inverter circuit INV1 through a thin film 
transistor Q5 in the input edge list of an inverter circuit INV2, and a thin film transistor Q7 is connected with the 
pixel electrode PE between the outgoing ends of an inverter circuit INV2 in the input edge list of an inverter 
circuit INV1. 

[0027] This liquid crystal display has two or more N channel thin film transistor Qrst(s) arranged as a reset switch 
between two display pixels PX which adjoin in the direction of a train respectively. It connects between two pixel 
electrodes PE of the response display pixel PX, and each thin film transistor Qrst is controlled by the reset signal 
supplied through the common wiring RST from the liquid crystal controller 2. By distributing stored charge before 
incorporation of the status-signal for still pictures between the liquid crystal display pixels PX- driven- with" 
reversed polarity, these thin film transistor Qrst constitutes the reset circuit equalized by making the pixel 
potential of these liquid crystal display pixel PX short-circuit. 

[0028] First, actuation of the liquid crystal display at the time of omitting a reset switch with reference to drawing 
3 is shown. 

[0029] In the normal mode, while the liquid crystal controller 2 maintains the polar control signals POL1 and POL2 
to a low, the scanning-line actuation circuit 3 supplies a scan signal to two or more scanning lines Y (from Y1 to 
Ym) one by one for every one-frame period. As for each scanning line Y, only 1 horizontal-scanning period (1H) is 
maintained by the high level with a scan signal. The signal-line actuation circuit 4 supplies the status signal Vpix 
for one line by which level reversal is carried out for every horizontal scanning period to two or more signal lines 
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X (X1-Xn), respectively. It flows through thin film transistor Qsig of each display pixel PX with the scan signal 
from the response scanning line Y, it incorporates the status signal Vpix supplied to the response signal line X, 
and impresses it to the pixel electrode PE. If thin film transistor Qsig is un-flowing in 1 horizontal-scanning period 
and makes the pixel electrode PE electric floating, it will be held with the liquid crystal capacity LC and the 
auxiliary capacity Csig until thin film transistor Qsig flows through this status signal Vpix again. In the meantime, 
the display pixel PX is set as the light transmittance corresponding to the potential difference between 
Counterelectrode CE and the pixel electrode PE. 

[0030] When shifting to a still picture display mode, in the still picture write-in period whose polar control signal 
POL 1 is the first one-frame period, POL2 is maintained by the low and the status signal Vpix for still pictures is 
supplied to a high level for every 1 horizontal-scanning period in this frame period at a signal line X. In the still 
picture maintenance period following this, in order for the polar control signals POL1 and POL2 to reverse the 
output polarity of a flip-flop circuit, it is set as a high level by turns for every one-frame period. 
[0031] If the polar control signal POL 1 is maintained by the high level in the 1st frame period which is equivalent 
to the still picture write-in period of a still picture display mode as mentioned above, while the status signal Vpix 
corresponding to the still picture information on binary will be impressed to the pixel electrode PE through thin 
film transistor Qsig, a flipHlop circuit is supplied through a thin film transistor Q6. If the polar control signal POL 1 
is set to a low and POL2 is set to a high level in a still picture maintenance period, level reversal will be carried 
out by the inverter circuit INV2, and this status signal Vpix will be impressed to the pixel electrode PE through a 
thin film transistor Q7 as a status signal VRAM 2. 

[0032] Here, actuation of the still picture write-in period of a still picture display mode is explained further. In the 
frame period of the last of the normal mode, it is set as 5V, 0V, 5V, and 0V, respectively so that the pixel 
potentials VP1, VP2, VP3, and VP4 of the display pixel PX to the 4th line may serve as the same brightness from 
the 1 st line by line reversal actuation. The status signal Vpix further for still pictures assumes that only the 
horizontal scanning period which the 4th scanning line Y4 drives is set as 5V, and is set as 0V except [ its ]. In 
this case, the pixel potential VP 1 changes from 5V to 0V in a still picture writeHn period, and the pixel potential 
VP 2 does not change in a still picture write-in period with 0V. On the other hand, the pixel potential VP 3 
changes from 5V to 0V, and the pixel potential VP 4 changes from 0V to 5V. 

[0033] Drawing 4 shows actuation of the liquid crystal display at the time of preparing a reset switch. A reset 
signal is set as a high level, before the vertical blanking period Y1 of the beginning of this still picture write-in 
period, i.e., the scanning line, starts first, and it makes it flow through all thin film transistor Qrst(s) temporarily. It 
is set as 2.5V the pixel potential VP 1 of the 1st line and whose pixel potential VP 2 of the 2nd line are the mean 
values of 5V and 0V by ******, and is set as 2.5V the pixel potential VP 3 of the 3rd line and whose pixel 
potential VP 4 of the 4th line are the mean values of 5V and 0V. 

[0034],Then, ifJY4 starts Jrom the.scanning line Y.1 one bygone with a. scan, signaLin .a. still picture. write-in period, . 
the pixel potential VP. 1 will change_from 2.5V to 0V, and the pixel potential VP 2 will change, from 2.5V to 0V. The. 
pixel potential VP 2 does not rise by the inflow of the charge from the pixel electrode PE of the 1st line, and 
power is not vainly consumed by this. On the other hand, the pixel potential VP 3 changes from 2.5V to 0V, and 
the pixel potential VP 5 changes from 2.5V to 5V. Here, since the pixel potential VP 4 is beforehand set as 2.5V 
by the inflow of the charge from the pixel electrode PE of the 3rd line, its power consumption becomes less than 
the case where it changes from 0V to 5V. That is, the power consumed when holding a still picture, using 
effectively the charge held at the contiguity display pixel PX is reduced. 

[0035] In addition, in order that the polar control signal POL 1 (POL2) may prevent charge and discharge [**** / 
un-] in this case, it is desirable to control to wait for falling of a reset signal and to be set as a high level. 
[0036] In the liquid crystal display of this operation gestalt, when each thin film transistor Qrst distributes stored 
charge before incorporation of the status signal for still pictures-betweeh the liquid crystal display pixels PX - - 
driven with reversed polarity, the pixel potential of these liquid crystal display pixel PX is equalized between the 
contiguity pixels used as reversed polarity. That is, about the liquid crystal display pixel PX set as 5V level 
corresponding to the status signal for still pictures, since it can begin to change pixel potential from the mean 
value of 2.5V beforehand set up by equalization of this potential, power loss can be reduced rather than the 
conventional configuration with the need of always passing this mean value and making pixel potential changing to 
5V. 

[0037] Drawing 5 shows the 1st modification of the circuitry shown in drawing 2 . In this modification, it is 
arranged as a reset switch between two display pixels PX which each of two or more N channel thin film 
transistor Qrst(s) adjoins in the direction of a train. Such arrangement is used when the display pixel which 
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' adjoins' a line writing direction by the normal mode drives with reversed polarity. It connects between the pixel 
electrodes PE of two response display pixels PX which adjoin in the direction of a train, and each thin film 
transistor Qrst is controlled by the reset signal supplied through the common wiring RST from the liquid crystal 
controller 2. By distributing stored charge before incorporation of the status signal for still pictures like an above- 
mentioned operation gestalt between the liquid crystal display pixels PX driven with reversed polarity, these thin 
film transistor Qrst constitutes the reset circuit equalized by making the pixel potential of these liquid crystal 
display pixel PX short-circuit. 
, [0038] Drawing 6 shows the 2nd modification of the circuitry shown in drawing 2 . Although arranged as a reset * 
switch in this modification between two display pixels PX which each of two or more N channel thin film transistor 
Qrst(s) adjoins in the direction of a train like drawing 2 , the gate of this reset switch is connected to the 
scanning line Yi assigned to these two display pixels PX and scanning-line Yi-1 which carry out 1 horizontal- 
scanning period precedence at least, and receive a scan signal rather than Yi+1. Since a scan signal can be used 
as a reset signal, it becomes unnecessary in this case, for the liquid crystal controller 2 to generate a reset signal. 
That is, since it connects with the display pixel and the electric target with which a self-display pixel adjoins too 
hastily before the writing of a self-display pixel and the potential is equalized, much more low-powerHzation is 
attained like the above-mentioned operation gestalt. 

[0039] Drawing 7 shows the 2nd modification of the circuitry shown in drawing 2 . Although arranged as a reset 
switch in this modification between two display pixels PX which each of two or more N channel thin film transistor 
Qrst(s) adjoins in a line writing direction like drawing 5 , the gate of this reset switch is connected to scanning- 
line Yi-1 which carries out 1 horizontal-scanning period precedence at least, and receives a scan signal rather 
than the common scanning line Yi assigned to these two display pixels PX. Since a scan signal can be used as a 
reset signal also in this case, it becomes unnecessary for the liquid crystal controller 2 to generate a reset signal 
like a before modification. 

[0040] In addition, this invention is not limited to an above-mentioned operation gestalt, but is variously 
deformable in the range which does not deviate from the summary, and can be applied to an organic 
electroluminescence display etc. other than a liquid crystal display. Moreover, although the case where SRAM was 
used as memory was shown, you may constitute from a DRAM etc. 
[0041] 

[Effect of the Invention] According to this invention, the display which can reduce the power loss produced on 
the occasion of shift of a display mode can be offered as mentioned above. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the rough structure of the liquid crystal display concerning 1 operation gestalt of 
this invention. 

[Drawing 2] It is drawing showing the circuitry of a viewing area shown in drawing 1 . 

[Drawing 3] It is the timing diagram which shows the wave of the liquid crystal display at the time of omitting the 
reset switch shown in drawing 2 of operation. 

[Drawing 4] It is the timing diagram which shows the wave of the liquid crystal display at the time of preparing the 
reset switch shown in drawing 2 of operation. 

[Drawing 51 It is drawing showing the 1st modification of the circuitry shown in drawing 2 . 
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rDrawing 6] It is drawing showing the 2nd modification of the circuitry shown in drawing 2 . 

[Drawing 7] It is drawing showing the 3rd modification of the circuitry shown in drawing 2 . 

[Description of Notations] 

X — Signal line 

Y — Scanning line 

PX — Liquid crystal display pixel 

Qsig — Thin film transistor for a pixel switch 

Csig — Auxiliary capacity 

Qrst — Thin film transistor for reset switches 

MR — Static memory section 

LC — Liquid crystal capacity 



[Translation done.] 
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(2) 

*» LT»JS«^MI±0**«**rli 

«*©* 9 ii^-su teifi«4-C»» $ 

W»t»Bf'5't t \t X 9 £*tfe*3%H*©IB*«tt ; • 

[m#S2] ttrEy*y h @fctt:#* *8#isifc*5^T 

*^-5>^&£tf t : i SrW»'i: 1 fclE*©** 

[ft #315 ] «■ y -tr.y jy*-ttt&e-*!r©**Bl 
*»^-tiven« t)STWc2 #©*asiiifc: «t •? t>5fetc 

•f 5 If )Wl 2$fcli3 fcfE«©*^£g. 

[it**7] nine* *!/««, wrktWR 2 
* Ei^sr^tf ^ * 7 ; rf > * y « t > jtuiess 1 * ^ 

"-*@S&©tb;*j*5 J-trtMEJB 2 >-^— iS'lHlSgcotU^^r 

[»W©»»fctt9§]'' 
[ 0 0 0 1 l .' , . 

[$S93©JB-r3ft$ff#»] #38Ktt, S^pfJIiasiBJll* 
-rV*a»feW*n*ft LTIHKiSit** « 

^iffeiiL^ Wj-^HSiiMtyss^^s*^ ■ 

[000 2] • ., 

[«*©««] m£tim&$cmm&;ten& 'Msl «a 

t^5W^Mte^PDA (Portable 
D i g. i t : a 1; A s s i s t a n c e ) ,© «fc 5 

5c COJ:5*a*tJ:9, «***§S«©te«**a so 



[00031 *E-eii, SRAM (Static Ra 
ndom Access Memory) (£ft^£;ft,<5 

[0004] #*^H#<D@^^^ s/^/^ffMhtSS^^e 
[0 0 0 5] 

[0 0 0 6] 7y y*©^^Sr^Ji-5fc*{c, 

$ *S V 5 ^K*Ef«s*a b itt n 5 „ 
[0 0 0 7] ^UT. ±BUfcy*yrtJKO«**S%SI 

[0008] r cofcfe, ffi^*^- K*»5>»ihB** 
[0 0 0 9] ^r-T% ^©^PJfi, «-lii*f-^^y 4rF*3 

[0010] 

[»«*«Hfci-**:>{>0#a]'*«W^J:ixtf» Kvh 

i^±©^«-§-ilr®t)^tf ; lg^c©®^^-(' s/^t, 
«»JtHffl©**ffi#*«»i-5tt»©^*y«Bi:. n 
H*M-C*a*W«:»Ei-5 w i fc «t 5 iH5»«*lB* 
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3 

[0 0 12] 

[0013] 01 fir ©*fi**3S«©*W&«ifc*it«: 

loon] r <omMt^wmtt. wlm^^a^ i *» 

T W St£ A R *3 J: tWfaSSC T Mfcfi&ft $HS«it 
[0 0 15] #9;***±fcRltS! 

p E©tTt»o-c»j«$^aij[*©*aE 

»Y (Yl.~Ym) , **OH*«WPE«)yOK:eoT 
^^ix5«fC<OfS-§-^X (Xl~Xn) , ffif»Xl 
~X n*5 .fcllteaBRY 1 — YmOSEfSttWC'tix-eixB. 

S LT KB £ *vfr* StJ&jfe^lft Y d> b ©jfe^ff^-k:^ 
U-C#J£«**XJ&»fe©**flH3-Vp i x^rf-^T'yv 

H&wn^^/I'jK!; v-y =yfish7y^^ (tf 

T) Qs i g, fe^WLY l~Ym&mW)1rZ>7!E&mm.W) 

ESS 3 , ffitffc«*J*x l ~ x n Sr«tbi-S(a^-ISIEtb 
la]Sg4£^tr. 

[0016] *SIS^iblHlK3*5J:tWB-g-i^se»ilHl?S4 
ti:, ilFyy-^^Qs i g ilRlfllKTWStgAR 

[00 17] *Hta36KCTI±*»©B3R««PEfc»lRl 

[0018] 2 w*.HMi-«a»e>4fc 

x , &E££«JfWt * Y C T *J J; tf*¥**fW»flH8- X 
CTSrl6^i-5. SiI^1W»«*YCTtt«*.tf»iff 



4 

p^gf, «ttR(EflHM*4r£*» «*tt*Vp i x 

[0019] 3aaimttia*3f45«'7hU'.^#iaKt 

IIF7y^^Qs i g4r*a**S*aE«* 
SrlSit** (7U-i) JWMttfcjfefflftY 1 ~-Ymfc 
H*0fc*Si-S J: 5 SS«3EffiWt.-9-y C T Ki-Jfc o XMffl 

TV7 h$-tt3;r ifct 5**©jfeaEi»'Y l~YmC0 5 

A B ttSE**. (7U-A) mm<D b *»©#»3felE»iM 

e^^ v^f ^^w<?*aEflr*©a* *«ih-f s tc?>\z 
20 [oo 20] m^wmmm^k 4 tev^ h yi?*fm&R 

Xt'f4*J9A>'T')rx*riENBM (DAC) ; «r*rU # 
M^YiS^SIafC <fc 9 IKK) £ *t3 l*¥jfeSEJIIIIW 
(1H) £^TA;0£*v3-7V V9/\<yk&.m j f(r*WM 

V p i x SrTf-c i/^iCT'ffi-g-i^X 1 ~X n Jc^rH-etb 
<t 5 fc*¥**«aWt*X C T JC i o T*J»$ 
^■5o M^SSCEicji, 0 2 tc^-t-J; pf-^^v 

m^v c o maHfcf&six*. ajeviwav c o miia^ 

*— K^^*5V^T17K¥*^»^ (H).M\Z0V1$£Xf5 

Idjol/^T 1 7U- (F) ftlCO V*5«ttJ55 VK»— 

^t, *3t«S»«S©J:5fci7K s P*36}B(BJ-(H) = 

.foSV^Jil 7l/-A|ffl (F) Stn^ylft 

[ 0 0 2 1 ] M&KfciB (D3*ylttV c o m<D 
u^/W"Ste»!ilSIJ(!LT«-»lftK»IiII84C(W&$lx5. 
■t LT, «-§-^IESblHl8S4»i, a**-K»!l*5V^-Ctt0 

40 y*^5 v©Jg#B£#o£?j*«-j§-y p .i x^^^yltt 

[0 0 2 2] *%M0K160tfA&*%§£1Ef±. JKfaS L Q : 
dS»[fi]®ISCEjcK;3t$tt5 0 VO^y^fiV c om. 
(^>ctUT5 VOjESUfVp i x&liKMgePEfclPpan 

so a ^ yffiV c o mO«4tH«^ 1 (H) 
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5 

ts u: see kr<e s at 5 h =» * ^^mmwjamm $ » 

[0 0 2 3] S^PiEDS(±#^— *tCDIli*m@P E*5 

ilq <vm&tm*<e;itmm<Dmmmm pxiaDt^ 

s/^^ey SSMR^ftfe^ilifitPX. 

tip Efir.cDm-§-i^x±<DS^B-8-v p i x &mm*j 

•y?-b VTm$lff3\z.mt)TZMmb7>Vx*Q s i g 
$ btcmfi*tfam@CEcD=>-=e>-m&v 

mmmft $ ■rm^mm l c ic^ijw^ttub^ 

IC's i g£1#5£1-2>„ 
[0 0 2 4] ?$JKh9>"^;**Q s i gnOE&MYfaib 

HfVp i xSr^H^PXfdPPJp-TSo IftgiC s 

i g fi$E.s«* l c izst^x+ftxz ta®mn*m u 

^iii^PX^H]iq$Hfc*^m-§-Vp i xfcJ; flftifc 

^$ns 0 «B*^fic s i g^r<o^mi-j:i5**m 

■g- V p i x ^«F-t"5 t , r (D^m^r V p i x fiifffll 

LCK:fiM**tu*:«tt©ae«iS:1tfltL, -i*t[= «fc 
m@P E*5itK*M^SffiC EFfl<oi:{4Md 5 ^$Jx5„ 
[0 0 2 5] ^^t 1 ^ s/^^^eyf|5MR»iP^ 

^Mb7V-^^Ql, Q 3, Q 5feit/N^--Y 
^;vfIh7y^^Q2, Q4, Q6, Q 7 Sr*-f 
5. »h7V^^Q 1, Q2, Q3, Q4li7Vy 
7°[filSS *m&L U f^JS h 7 ^ * Q 5 ttftM 

»1K7^^Q1, Q2ttl«ffl^Vdd (=5 
V) tsXVnMitiii+Gn d (=0 V) R5©^M^ffiT?S(J 
ft-TZ&l-i >-<x-?\B\?& I NV 1 £#}j£U f«h7 
y-^ ^Q 3 , Q 4 fi^Si^iPV d d , G n d P«a<£>Sil 

w,zx-W)ft-rzm2 4>;<-& i NV2Srij«n„ -r 

>^-^|E]K I NV 1 CDtU73«»i3fefii^Y^7>LTftiJffll 
NV2WA^^iK*^ ^y/W@!§INV20 

Ih7y^Qs i g^jfeSi^Y^bw^sm-g-wsi: 
5. rwao, '^<Hiiih7V^^Qs ig 

[0 0 2 6] Nft^IF^^^Qe, Q7 



u^H-|S;^$tt5@tt$iJ^iff-§-P o L l *5 itj? 
POL 2\z£ <9*iv?tlfflW£tlZ>o ilb?^^ 
Q6ttpj^«@PEt'l'>'^-^[e]?gI NV2<DA7Jffi 
jtfctfldvWi h y yi?7 * Q 5 LT-l' * [HlSS I 

NVl'Otti7J«i:WF B ^c^$n, iKh7^^Q 

7 temmm,mp e t ^^-^isiss i n v i ©a^ssm 

tffc-f >v<-*la]8§ I NV2©ffi;W$i<OF£Wg^£*b 
<5© 

io [0 0 2 7] r«?gfs*^i£Bl±, &*?IJ;*rfil;L:i3^T 
2 P X r^tc y -ir y f v f- 1 L 

•Ciea^H5^eDN^^^^Mh9>-^^Q r s 
t Sr*i-5 0 Mh7y^^Q r s tfi2fi<£>*j-j£ 
*^Pi^PXOiiiSm®PEraicSigg$n, ^f B 3>-h 

n - 7 2 *» fe^iilBi^R S T LTifePS $ y ir y 
Mt*fcJ:0fM»S;h/<5. Zinbmmhr^itxfQ r 

•? , zti^m&^mm p-x©w*mttsr v 3— h 

[0 0 2 8] S1\ H3*r#flBU-cy.-ty h^-T y^Sr 

[ 0 0 2 9 I K-Cfi, SiayhB-7 2iSg 

tt$ij»ff * P O L 1 *5 «t Xf P O L 2 U"</ViC*i«Fi- 

IB»fc«l*«*fC<D3fe«i»Y (Yl^bYm) RHHfJ&-*" 
5. «-jfc8Eil|YttJfelE«*K: <t <3 1 tK¥*S»M ( 1 
H) WIS «*»»«iaBS4 tt* 

30 P i x *r-t jv?ix«SfcO«*»X (Xl~Xn) 

^S^PiSPX^JKh^y^^Q s i gfi*f 

»=tti(6$^fc**fi#Vp i x«r8tt)i&^BJlf«fiiPE 
JcWAii-S. ^I8lhyv-^^Q S i g*si.*sp*3BW 
MaK:**iii35coT» ®^S@P E Sr««Wfc7 p- 
x^fVi/^^-t-^i, :w**ft^Vp i xf±WU5#. 

iF7y^^Qs i g*s*a-t-<5*-e«Ei6**Lc*i 
^mm p x (i^-isjm® c e t m%w& p e r^oitii: 

[0030] f^itiS***- K»c#ffi-s^a-»c»i, m 

ttww-i-po l i ^*«]<D 1 7 is-j»mm-e*>z&± 
m^&Mfflxisi u^mz s p o l 2 tm^Mzimftz 

fl. »±BffflO**«*Vp i x^r«D7l — AfflMfc. 
ioV>T i*sp*«jHM»k:«*lftXl!:«i»ft$jx4. 
\m< »JhB«»fflMTI±. «tt«WI*P O L 1 *5 «fc 
yPOL2iS7!) 7 7'7B-y7'@K©HJAittSrRIES 

so [0 0 3 1] ffitt«l»«#POL i*±a©«t5fc»ih 
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(5) 

7 8 

jxMmz&^xm^Mzmnzivz t , 2m<D^±m [ o o 3 6 ] *s»ioif B *^if t-n, &mwih 

s i g «rin-LT®*m^PE{cfpAP§ttS«b*»C, figfll ig^ttT-fEib^S^fTaS^ililiP XP^T*Sam#Sr^ 

$tu5 0 l^ihlSiftWrJWWeW^tfttttftyflWt^POL 1 . *»ttttifca«SHB*M-cWfbi-*. » 

ft&fVK POL 2£SXi"<A'£&* rcD*^fi itpfffl^fS^l'^ L-T 5 vi/^^CS^SJiiffi 

fVp i xtt-f^- *[U?S I NV 2tdJ:oTL^<^ *^iS^P XlCOl^Tfi, ico^wqziS'fb^ioT^ 

S$n*^fS#VRAM2 t LTflh7>^^Q7 $ ft*: 2 . 5 V b ^ 5 «PlllHlia»&iB*«tt*:»i* 

fc^LTMIMtttPEfcBlinSi'U*. ><• U£*!>3 r t SK^'PP.gffiSrili® LT 

[00 3 2} r^T% 1M:1S***- K©»ltB5»&JH 5 VfcW#MWtfc^3*3^©*3#3fc©*J*J: •? 

7 u- Ajara k*3v * i ff s *» e> * 4 ft b * -e©* . . ,10037] @5iiS2 K*i-iafc*/*«>* 1 xmm * 

,TliPX©B$lfVPl, VP2, VP 3, V P 4 *-fo SStONft^fi^^ 

*s?-<VR«gWB.-ClBICW5*i«:5J:'5K*ix-?*b5 ; ^Qr s t ©#*^J*lRjfc*JV^Tg*^-f 5 2ffi©« 

V, OV, 5 V, 0 VKWCfeZfoX^X, &t>K1fr±m 7jkm^PXT^V±-y hXJ yf-h LTgae£*"V<5„ r 

v P i x tmz-tf- & 4 fe&mY 4 . © x ? «Eita.- iifsr*- KT?i?*i6ifc»«rt-*-**iB 

fcKJfcSttSi'Eje-f-S. r©#-£\ B^ftVPlli ^^Qr s t ttyil^lfilKmfti-S 2<H©2tJt>S^H 

ftih®#jifflPBlfC*3VT5 V^bO V£®&U iS^m 20 *PX<0®^m@PEPr5^Sg!$^ m&^^ho — y 

fVP 2tt#Jh®*^Pfl»C*5^TOVcD**S^U^ 2^P 5 *iiBaiSRSTSr^bTtt^$tu5 yirs' h(f-§- 

t\, IlStVP 3tt5 Vd>bO Vfc»*U il KXVfflWZInZ, rHbiWh?>'^?Qr s t li 

^fl;'(4VP4ttOV^fe5 VtcS^-f^o ; .' ±3^©|iJ6^"|gt^fc#JhSffl*^^©ftt>)i*Htr 

[0033] ®4ttyirsr y?-*WL\iTz.w&<nm': \z.&m&xmh£frtz.m&&mmmvxmxw^nM* 

W»ll-7^^Qr s t.&^B#ftfc^ii V [0 0 3 8] H6 l±H 2 IC*i-ElS«A©JIS2E»OT* 

fyp 2 Vt 0 V tCDtpW'(itT?*)S 2. so'XfQrs t <D#* #EI 2 t I^U^lllfrfaKiS^-CgSS 

3tf goBi^tivp 3 1 4ftB<Dmmw,tiLv 2m<om^mmpxm^])^y v*4 yf-b l-ce 

P4t,5Vi0Vt<O4 l PBl{i£-X?fe ; 5 2. 5 VKfS^ft ~<Dy-fey yf-(Of— h(irtv^2 

5o ^<93t*®5ifPXK»J9STbft5*gi&Y i , Yi + 

[0 0 3 4] Z(OWi. ^Jh^S : S : ai»ra»-*5V^■C*^i^Y. 'IjJ: !? V>ft < b 1> 1 Tk^TfeSffiP^*? UT*3tfB#«: 

l*>f>Y4^*»S^-^J:?))«^*>±* 5 '5i:, Bi^.m : ' Sl*»3*3!Bl*Y i - 1 ::©*§^\ 

ttVPlli2. 5 VfrbO VfcW*U ■*fMtVP'"2."- "«**-y-fcy h«*£U-C?IJffl-C#5fc«>, ffoPs^VH 

(i2. 5 V^?>0 VlcS^-r-Sc iMttVP 2tt.ltr. • n-52#!)t'y h«-&&»£"^3j&B#«t< fc<5. IP 

B©jS§8S@PEa>b©m#©MAK:<fc!>±#-t-5 , b© *k e«S%E*©»a*J:9t>ltfce*«l»*t4ll**" 

•C, i*vk:J:o-cm**sMlk»cW*$n«wi:tt'4v\ 5*^iSfif t^Wtl^^ti, ^(D«tt*s¥^k:$H 

«!* > B*tttVP3ll2. SVi»fe0VlC»»L, H <o 5 fc*. ±ES£Mffl?1g t Jiwte**^^* 5 ^ 

si*m'f4vp4ii3 ; fTBopi^m®PE^e 5 os^fcDm [0039] m7i±m2iz7jk-rm&mi8L<D&2mi&w& 

5V*-CS^-rS^J;t) fc*#tMW*'>fc<*3. -t" ^^Qt s t©#*«iHSi:IBI«KtT*l6lt*SV^T»» 

^^-*>; RS»*H*PX jxSmffirSr*rSbt#U i"* 2<@©**i5^P XPflfcy ± y hx4 y^-t LTE 

So f@o*^ii)^PX^SiJ<9a-rbix5*jl©*^Y i J: 

[0 0 3 5] w @t4*JfflI«-§-P O L 1 <0 <thl *sp*3BHW5felT Lr3feaE«**rfttt 

(pol2) ^Ma^?t^fl;^^iti-5fci6^y-fe »«*aE*Y i -1 ^©^-at, *sft 
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[0040] ft; xftw^mommmwrnzh, 

simX'hZ. t.tc, t LTSRAMSrffl^fc^ 

[004 1]' 

[0ffi©fgjl|i&tftS>n 

[0 1 ] *iipj©-^jg^fli^#5JK B B B *^s<omB& 
[m 2 ] m i}c^irmmm®<vm&Mi&*:7Firmx*h 

So 

[03] m2}C^-f-y-fe;/>^^ •yf-^m^Vtcm^<0 



/0 

[04] H2t»tyty s^^ttfe^-©^ 

[05] 0 2 t*i-0?s«i^<o^ i &mm*7Fi-wx*3b 

[0 6] 0 2JC*i-Iil?S«^ro^2«^5r^f HT* 

So 

[0 7] H2K^0IS«j«©JB3aC»WSr*i-0"e*> 

IfftoBK] 

io X-flMH* 

Qs i g-@i^^5'fffliliF7yv'^^ 
C s i g— fcttfrsgi 

Qr s t-!lty h^yffflllh?^? 
LC-»ftM 



[01] 



Vpbc 



IT 1 . ■ 



YCT" 
EIMAB 



RST 
F>OU 
t*QL2 

Y1 



n 



Y2 



Ym-1 



Ym 



*4 



PX 

X2^ 



jQPj 



DS 



SB 



aa 



J 



-AR 
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[B3] 



14] 



POL1 
POL2 

Vpbi 
Voom 

RST 

Y1 
VP1 
Y2 

VP2 
Y3 

VP3 
Y4 

VP4 



i_Y1 Y3 

hJ^Jh-TTJ-k^rLr 



ft. 



J TL 



XL 



Y2 Y* 



J~L 



ov- 



-TL 



5V- 



4.. ov 



EKAB 
POL1 
POL2 

Vplx 
Voom' 

RST 



J Y1 Y3 

jXTLTUTJlsTLf 



S 



JT 



Y1 Y3 



Yg Y4 



IS 
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[195] 




[S6] 




1 
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(51) Int. CI. 7 fSSSUfS-i- 
G 0 9 G 3/20 6 2 4 

6 3 1 
6 6 0 

F^ — -M#%) 2H093 NA01 NA32 NA33 NA34 NC15 
NC28 NC90 ND39 
5C006 AA02 BB16 BC03 BC06 BC11 

BC20 BF27 FA34 FA47 
5C080 AA10 BB05 DD26 DD29 EE17 
FF11 JJ02 JJ03 JJ04 



f i f-™-y 

G 0 9 G 3/20 6 2 4 B 

6 3 1 H 
6 6 OU 



